Limonene enhances the in vitro and in vivo permeation of trimetazidine across a membrane-controlled transdermal therapeutic system.
The objective of the study was to design membrane-controlled transdermal therapeutic system (TTS) for trimetazidine. The optimization of (i) concentration of ethanol-water solvent system, (ii) HPMC concentration of drug reservoir and (iii) limonene concentration in 2% w/v HPMC gel was done based on the in vitro permeation of trimetazidine across excised rat epidermis. A limonene-based membrane-controlled TTS of trimetazidine was fabricated and evaluated for its in vivo drug release in rabbit model. The in vitro permeation of trimetazidine from water, ethanol and selected concentrations (25, 50 and 75% v/v) of ethanol-water co-solvent systems showed that 50% v/v of ethanol-water solvent system provided an optimal transdermal flux of 233.1+/-3.8 microg/cm(2.)h. The flux of the drug decreased to 194.1+/-7.4 microg/cm(2.)h on adding 2% w/v of HPMC to ethanolic (50% v/v ethanol-water) solution of trimetazidine. However, on adding selected concentrations of limonene (0, 2, 4, 6 and 8% w/v) to 2% w/v HPMC gel drug reservoir, the flux of the drug increased to 365.5+/-7.1 microg/cm(2.)h. Based on these results, 2% w/v HPMC gel drug reservoir containing 6% w/v of limonene was chosen as an optimal formulation for studying the influence of rate-controlling EVA2825 membrane and adhesive-coated EVA2825 membrane. The flux of the drug across EVA2825 membrane (mean thickness 31.2 microm) decreased to 285.8+/-2.2 microg/cm(2.)h indicating that the chosen membrane was effective as rate-controlling membrane. On applying an adhesive coat (mean thickness 10.2 microm) to EVA2825 membrane, the drug flux further decreased to 212.4+/-2.6 microg/cm(2.)h. However, the flux of the drug across adhesive-coated EVA2825 membrane-rat epidermis composite was 185.9+/-2.9 microg/cm(2.)h, which is about 2-times higher than the desired flux. The fabricated limonene-based TTS patch of trimetazidine showed a mean steady state plasma concentration of 71.5 ng/mL for about 14 h with minimal fluctuation when tested in rabbits. It was concluded from the investigation that the limonene-based TTS patch of trimetazidine provided constant drug delivery across the skin in rabbit model.